In this work in a Hilbert space considered a class of well-posed problems for Poisson equation in punctured domain. And the Green function's properties are investigated.
Introduction
In physical works was raised problem of research operators of the following view −Δ + λδ(x − x 0 ), where δ(x − x 0 ) is the Dirac function, which has point support and λ is some constant. In paper [3] it's given description of well-posed boundary value problems for Laplace operator in punctured domain. Properties of the wellposed boundary value problems are researched for ODE's in works [4] , [5] and for biharmonic and polyharmonic equations in [1] and [2] . Our goal is to investigate the Green function's properties in punctured domain.
Main Results
Let Ω is a bounded open domain in R 2 with sufficiently smooth boundary ∂Ω. We consider punctured domain Ω 0 = Ω \ {x 0 , y 0 } ⊂ R 2 , where (x 0 , y 0 ) ∈ Ω. Let us introduce for sufficiently smooth functions the following functionals
For the three boundary functions σ 1 (x, y), σ 2 (x, y), σ 3 (x, y) ∈ L 2 (Ω) we define the domain of the operator L 3 by the following view
where by < f, g > is denoted scalar product in L 2 (Ω). The expression of the operator L 3 we determine as
The class of functions that can be represented in the form 
In work [3] it's investigated well -posedness of the operator L 3 , which according to the following problem
where functionals α j (W ), j = 1, 2, 3 are defined by formulae (1)-(3) andα j (ΔW ) =< ΔW, σ j >, j = 1, 2, 3.
Lemma 2.1 For any continuously differentiable function g(x, y) the following equalities
Proof. Since the following relations
are true, then clearly, that we obtain the required. Lemma is proved.
Theorem 2.2 For the function G(x, y, x 0 , y 0 ) the following equalities
are valid.
Proof. Let we check the first relation. We recall that the
Therefore, for f 1 (x, y, x 0 , y 0 ) carried out all of the limit relations of the lemma.
Derivatives G(x, y, x 0 , y 0 ) according to x and to y are equal to
For f 2 (x, y, x 0 , y 0 ) f 3 (x, y, x 0 , y 0 ) also performed all the limiting ratio of the lemma, since they are infinitely differentiable functions. Then we get
, then taken limit is equal to 2. Let us check the second limit 
The theorem is proved completely. Similarly to the Theorem 2.2 the following theorems are proved.
